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Moving to Predictive Maintenance Improves
Productivity

Scheduled maintenance helps keep the system up and running.
« Good baseline
» Cost-effective?
« Doesit catch everything?
What if you could detectissues before they causes downtime?
« Overheating, vibration, energy consumption
* Health of individual components
 IGBTs
* Filters
» Capacitors

Prepare for success by moving from preventative to predictive
maintenance.

Evaluate what’'s happening in real time to address issues before
your system goes down.

GEAPS

EXCHANGE COPYRIGHT GEAPS EXCHANGE 2023

KANSAS CITY « 2023




Agenda

Industry Challenges

History of maintenance strategies
Transition to predictive maintenance
Benefits to predictive maintenance

Conclusion

GEAPS

EXCHANGE COPYRIGHT GEAPS EXCHANGE 2023

KANSAS CITY « 2023



Industry Challenges
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F&B industry focus
and KPIs

Food safety & product quality are two important KPIs that
ingredient processing, F&B processing & packaging industries
need to properly consider in order to avoid any food recalls,

l Costs

TCO, OEE, Continuous operation, utilities,
speed and flexibility.

Sustainability
Safety .. . :
_ Efficiency, Energy savings, Water savings,
Food safety, Supply safety and value chain reduce Waste & Scrap
Quality c) Digitalization
Product quality, Power quality, production New business models, Industry 4.0
reliability ’ ’

Connectivity, Big Data
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Key challenges
Impacts of food recalls

Millions of pounds of food
are recalled every

year around the world,
financially impacting the
industry between $10 - $30
million in revenue losses.

Processing defects can
happen due to fluctuations
or downtime in the power

supply.

Foreign material or
physical contamination

Processing defect

Failed inspection
requirements

Undeclared allergens

Labeling issue

Main causes of food recalls in US and
 EU

e,

Microbiological
contamination

E.coli

Salmonella
& listeria

Unauthorized
substances
or ingredients
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History of Maintenance Strategies
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Maintenance
Strategies

Corrective maintenance or run-to-failure: do maintenance
only when problems occur.

Condition-based maintenance, is a preventive
maintenance supported by condition monitoring of the asset,
with basic diagnosis on read values.

Preventive maintenance regularly scheduled, using either
time intervals, usage (operations/cycle count) as a trigger.

It can be enhanced with root-cause analysis and
troubleshooting instructions (proactive).

Predictive maintenance, combines various sensor
readings (condition monitoring), sometimes external data
sources and performs powerful analytics on thousands of
logged events/data (e.g., simulation, statistical analysis).
It can be enhanced further adding prescriptions to support
the mitigation actions.
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- 40%

OPEX COST
REDUCTION

N

)\
N

Corrective
maintenance

Time-based
maintenance

maintenance

>Condition-based

$> Predictive
maintenance

Indirect
costs
(consequenc
e of failure)

Probability of failure
not under control.
Highest risk of

pmdl Iction/_senice

Probability of failure
under control just
after the recurrent

incpprﬁnnc

24/7 monitoring of
data correlated to

relevant potential
failure_causes

Continuous
prediction of
probability of failure
and rpmnining life

Direct costs
(maintenance
and spares)

loss

No maintenance, just
CAPEX torestore at
failure

High maintenance
costs, due to
recurring equipment
inspections

Less maintenance
costs due to reduced
inspections

Lowest maintenance
costs only when
required

COPYRIGHT GEAPS EXCHANGE 2023




Transition to Predictive Maintenance
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Adoption of digital technologies

Digital S-Curve

F —
Level of et

digitalization Media or
\
Finance & Insurance

Retail

Utilities Automotive / Discrete
Healthcare

Food & Beverage Chemicals
Mining & Metals —0il & Gas
¥ ™ Rail & Road Logistics
|

*Marine

Agriculture  Buildings .
Time

@ ABBend-market

Other industries

GEAPS
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FOr most
markets, the
digital journey
lles ahead
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lloT solutions and platform

» Use a platform to integrate a set of |
enabling technologies that lets you build

| |
[ [
these solutions more quickly and S8 - ' What
efficiently. /i\ 39: E “A |D @ E Delivers customer
—_— o benefit (uptime,

. -in- i speed, yield...)

Some of t_he best. in-class industry Utilitie ust Transport&

technologies are: _ stry Infrastructure

solutions iy solutions g luti iy
« Microsoft's Azure cloud services solutions
« HPE/Aruba infrastructure How
Provides
« IBM Watson’s machine learning and Al eff'C'ggg?éand

Microsoft
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Internet of Things

- Manage and minimize risks. Prevent plant downtimes,
improve occupational safety, resolve warranty claims and
avoid penalties for delays.

- Eliminate inefficiencies. Save energy, reduce labour cost,
use resources efficiently, manage lack of skills and
generational gaps. Optimize along the value-added chain,
what to purchase, how to use, when to replace.

- Optimize investments. Accurately engineered plants
requiring less redundancies and fewer spare parts and run
longer.

- User experience. Offer people a more satisfying way to do
things. Flexible configurable functionality, easily scalable
fleets, pay-per-use. Easy to use, easy to share.

- Solidify your market position. Attack competitors by doing
things in a different way with less risk, higher efficiency and
better user experience. Alternatively, defend against
someone doing it to you.
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Benefits of Predictive Maintenance

GEAPS

EXCHANGE



lloT Digital Powertrain

\\\\\\
\\\\\\

::::::
,,,,,,

The 1loT Digital Powertrain is a suite of digital technologies to improve the performance, reliability and efficiency of alll
components within the powertrain, from drives and motors, to pumps, couplings & gearboxes, bearings and
other applications.
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Condition monitoring for powertrain

Condition Monitoring Smart Sensor for Smart Sensor for Smart Sensor for
for Drives* Motors Bearings Pumps
operating parameters | Vibrations (3D) B Vibration Vibrations (3D) ARE
Errors, warnings, events - Temperature surface Temperature surface Temperature surface
E—r:na1| nonﬁcat".ms » ! Bearing conditionindicator e Bearing conditionindicators A" Pump speed =
?”"e Benchmarking . o Misalignment indicator . scoop problems "‘
At. the touch of a button" reports# Power, speed, frequency ’ misalignment
Daily parameter backup Operating hours, starts 5 Loose seat
Apply state Relubrication Note T unbalance
wear forecasts

operating hours

Frequencyconverter Motor bearing Y@ Pump mf]
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One portal to monitor the
complete powertrain

T

ass Powertrain Dashbosrd x |

na =

as Powertrain Dashboard &t Meistbesucht @ Erste Schritte @ (18) Yammer OMDRS.. @ (37) Vammer ABB Abi.. @ (37) Yammer ABB Abi.. © (38) Yammer Home @ ABB Ability platform € ABB Drives Remote Se...

All components can be monitored via ©oca O s =9 62 .

one portal — either individually or as A
part Of the Complete powertraln A Dashboard / Cross Asset KPI Visualization

4 powertrains monitored O powertrains not monitored

Data loaded: 1.4.2019 - 5.4.2019 u

Benefits emreifiomaii

(#P Hannover Messe 2019

« Transparency on how different J— v A | s
powertrain assets work together R s % AR AT \ )

<& M38BP 160MBL 6 v 2 | il [ i‘ | | [ \‘ ““ ‘ "" ;

: : . VT i e e ﬁ ‘. i

« Powertrain analytics of the complete B e i £ S LI S (| == | e N G |
. Index (&) \ W £ \ ﬁ"iﬁ \ A vi i/ 2

powertrain @ i N/ ‘g ; % \ 1 g
skewness (O] E v “”‘A\ \“ VL\\ v‘ \ A, w“ \\\ \‘: 3 §

* Processoptimization possibilities @ : % S e

» Potential forenergy savings
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Condition monitoring

Overall condition: | Environment

See the health of

Availability 4 Environment @& Reliability RV Stress
your equlpment 18] Fault status 1s unknowr Erwironment poot Reliability OK: faulted < Stress OK
H temperature very high, 0.1% of the time
real time R

humidity 25.6

Availlability 1s measured every 5 minutes, all other conditions every 60 minutes

Main fan Auxiliary fan

Good: Most of the lifetime is still remaining Good: Most of the lifetime is still remaining
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Daily impact
evaluation

Daily lifetime impact

See, on a daily M High
. The environment and usage have
_baSIS’ What haS an high impact on the expected lifetime
|mpact on the of the drive.
lifespan of your ,
. Medium
equipment
The environment and usage have a
slight impact on the expected
lifetime of the drive.
i4 " 16 17 18 19 20 21 22 2324 2526272829 30 31 1 & i 4 T BT O 3 10 11 12
May Jun . Low

The environment and usage have no
impact on the expected lifetime of
the drive

Unknown

Condition-Based Maintenance not
supported for this drive type or
currently not available.
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CO n d it I O n - ©| Condition-Based Maintenance Switch to Signal view

I I Condition-Based Maintenance provides you with the lifetime condition of drive components. You can find the analysis in details below.

maintenance

See the expected
lifespan of your
equipment based on

. 1. Starting month of the component
the health of its -
components

Cooling Converter Module DC link Capacitor

™ Lifetime set...

Annual lifetime plan

2. Condition-Based Maintenance
1 2 3 activated

| | Current month
! . 3. Standard time to execute Preventive

Maintenance
| Period before monitoring

. No need to plan component
replacement

Start planning component
replacement

- Replace the component

GEAPS
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Predictive
maintenance

Annual aging status

- Execute Preventive Maintenance

: \ Standard aging :

1 ' I l I |

See the trending d ’ ' | |
ee the trending data : N "/._.' | Estimated aging before monitoring |
based on actual i | | s |
. : | | ~  Actual aging :
environmental and usage B’ | | |
. . . . ! - « Average prediction :
impact. This will project 3 : | :
. | = I - Curr h :

the expected lifespan of . 3 | | rrentment |
your equipment i : : . Starting month of the component i
1 ifetime |

i | | |

i | | -== Condition-Based Maintenance E

i I | activated I

: | | |

i : Start planning Preventive i

! Maintenance |

E = ——| i
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System

evaluation

See the
condition
status and
historical
trends of all
equipment.

Overall Condition

6.04% TOLERABLE
79.87% OK

14.09% UNKNOWN

Condition Indexes

Asset Types Item >
Rotating Part -
Bearing

Number of events
ECMD\fjve
Fan
Gearbox

Gearing

Generic
Machinery

/ Motor N

r——-

Health trend

Daily

“* Total events -# Total acknowledged events

°

> ——————0—

®
®
e

Daily

-®- Healthy Weak - Critical

Weekly

——————————

Weekly

Monthly

Monthly

Yearly

Yearly
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Enterprise-wide
Monitoring

See your facilities across the globe in
one consolidated dashboard

Spot problematic assets

Drill down to perform root cause
analysis

Anticipate faults, operational issues
and maintenance needs

Benchmark data

Trigger maintenance actions based on
condition information

GEAPS
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Condition Monitoring

#A Dashboard

Overall Condition

h a

3 14.20% POOR
28.57% TOLERABLE
7.14% 0K

50.00% UNKNOWN

Powertrains

Assets

rrrrrrrrr

Condition-based Maintenance

lllllllllllll

Test US...demo

testtemp

............... e N
a
- -y -~y
. fd & &l
o D
wll i il
td
L L hds
.
Hdl ol ol

COPYRIGHT GEAPS

EXCHANGE 2023

KANSAS CITY « 2023



Evaluate energy usage

Cumulative Energy
Consumption

See energy usage for
each piece of
equipment

Power

Current

Speed

Main cooling temperature

Torque

GEAPS
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Web portal and app

AR svescr

£ 24 May 5017 - 23 Jun 2017

B — : The web portal is used

vibration parameters ..

p—— to .

= — Shows trends and
historical data

Operating parameters & - Man ag e US e r
= - access

© Skin Temperature M=

Operating Hours a

— Setalerts and
alarms

LY p——
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Qe = nes 7o

— My Groups ~ Y
T GREENVILLE LAB

e |
© ervurement deta 104 od

@ Pump Room Moto.
Gre b
© - ¢ data 2h 21m old
4@ Rotor balancing
o e
- Measurement data 20d 10h old

TET

< Dashboard

Pump 3
Measuranent dat

Event Logs

T ==y Vo

< Dashboard

< Dashboard

; The app pr_ovides

® easy overviews
of the status of
assets

Health Parameters.

rion Q0

" O saammi
[N
e © 35

— Very useful for
a technician on
o the move in a

Sensar

e S2AQ001798-2CA3

2 28

F

503140001308

240267025 78489ch

iy Ensbled [18.00-08.00)

Motc
asiser

Cureat 59,104

skF

e

2 s
o 000N Poser o 085
pese 1TOOMM hsce 380V

facility
< Dashboard H <
= Bomba ABB Sorocaba Bomba ABB Sorocaba
@

< Trend Data Monitoring 6/12/2019 132019

P 9 q B Vioration (Radiall ~ B Misaslignment  +
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Conclusion
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System
evaluation

* Reliability
managers can
quickly look at the
need for upcoming
maintenance

* One solution to
accomplish the
goals of all four
maintenance
strategies
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Condition Monitoring for drives

# Dashboard / Condition-Based Maintenance

239 drives monitared

Overall condition Details by index Condition-Based
Maintenance
Lifetime condition overview
More than 2 years 41 drives 1year to 2 years. 3 drives
Ho nzed Lo plan for malnlenance Start planning for maintenanss

B Less than 1 year 18 drives

E

mairfanance

View all drives with Condition-Based
Maintenance

Unknown

orted
unavailable

62 drives

B CooprTre 2ol R332

B cooperTve 2 cal o231

Cooper Tve 2 Cal ko34

B 488 Acse00 demo

B Bassiaa1s0:
TestISU - Evergy Turbine

B Nestiacsaso

B Testuniti Zesen

488 Aty Deo 2

B Testunit2zesco

Drives monitored - 0 7 basic 8 e S1HEVe it

B Cooper Tire Z Cal Roll 131

Lifetime condition

B cooing B Corverter Masute [

[@] condition-Based Maintenance Switch to Signal view

Coneon 54 MaIRRERARCE A 40 P s o of v cepneats, o can i e syt ndeals oun

Cacling Converter Module BClink Capacitor
Annual lifetime plan P etinese
1 o o s conponent St
2. Corebtion Hased Mairterarce activated
i : B 3, Starta tine o v o alnterance

Start plineing Fraentivs Mrtecsnce

I Coscte et Maltenance

Daily lifetime impact

Kot L

i High

Medium

The envirenment and usage have a sight impact on the expected
ffetime of the drive.

BLow

The envirennient and usage have no impact on the xpected
lfetime of the dri

Unknown

Condition-Based Maintenance not supported for ths drive fype or
currentlynot availzble.

Annual aging status

Standard aging
Estimated aging before monitoring

— Actual aging

= Current month
Starting month of the component fifetime

-- Condition-Based Maintenance activated

|
|
|
|
|
I
} .. Average prediction
|
|
I
I
I
|

Start planning Preventive Maintenance

- Execute Preventive Maintenance
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Case Studies
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Olam International, Asia
Supplier of food and industrial raw materials

Who is the customer? What did they buy? Why did they buy?

) - —— - In the past, the monitoring of a motor was
. : a manual process, consuming time and
labor
— The sensors monitor motors remotely,
enabling predictive maintenance,
substantially reducing downtime and
extending equipment life.

wr Olam

— Olam International is a supplier of food — lloT Smart Sensors for LV motors (approx. — The savings from preventing only one
and industrial raw materials 100) motor failure has already recovered Olam’s
— Olam has around 30,000 motors — Olam first installed the lloT Smart Sensor investment in equipping smart sensors on
across 70 factories globally. Their for motors at its cocoa factory in a number of motors at its factories
reliability and performance is critical Singapore, followed by its dairy processing
for a smooth production plant in Malaysia and its sugar refinery in

Central Java, Indonesia.

https://new.abb.com/news/detail/6529/global-agribusiness-reduces-motors-downtime-with-abb-smart-sensors
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https://new.abb.com/news/detail/6529/global-agribusiness-reduces-motors-downtime-with-abb-smart-sensors

Pagen AB, Malmd, Sweden (agen
Bakery

Who is the customer? What did they buy? Why did they buy?

; \ ‘*‘ Q mEEn
<—_‘_-£ - =] H =
:Zg w ))) ((( -' .w- o
= — N
. \ e =
- Péagen AB is the leading bakery in — First loT Remote Assistance Level 1 Service — Replace hand held vibration measurements 4
Sweden contract in Sweden with lloT Condition times/year with lloT solution for condition
— Family owned since 1878 with around Monitoring for LV motors monitoring
1500 employees . . .
_ Bakeries are located in Malmd and — 12 Ability™ Smart Sensors and 2 gateways — Updates 1 time/hour, remote connection
Gothenbl.Jrg — First problem, high vibrations, discovered within
- Revenue: 300 MUSD 48 hours from startup
— High grade of automation
— 2018 investment of 60 MUSD to expand — Defective fan replaced as planned maintenance
capacity without loss of production

GEAPS
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CBT and MGP, USA

Distributor and beverage producer

Who is the customer? What did they buy?

\a

— MGP is a leading supplier of premium distilled — lloT Smart Sensor for mounted bearings
spirits and specialty wheat proteins and . . . .
starches — Ability to monitor bearings on critical

equipment
— CBTis an authorized distributor that services

MGP and introduced them to the sensor ~ Ability to schedule maintenance

Why did they buy?

Availability ~ Productivity

@ M dh

— The customer used an outside monitoring
service that provided data on their bearings
once a month

— With the lloT Smart Sensor the data is
collected every 15 min providing more accurate
information on the condition of the bearings

— Allows them to plan maintenance in advance to
prevent unplanned downtime

https://mmww.youtube.com/embed/BJkChggNCeM?rel=0&autoplay=1&wmode=transparent

GEAPS
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https://www.youtube.com/embed/BJkChgqNCeM?rel=0&autoplay=1&wmode=transparent

Moving to predictive
maintenance improves
productivity

 When you address the topics included in this presentation,
you can improve plant productivity and the bottom line.

GEAPS
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Win a GEAPS Prize Bundle!

Moving to Predictive Maintenance

PRI T Please take a short survey for this

Survey

session to help us plan for next year.

For every survey you submit you will be
entered into a drawing.

SCAN FOR GEAPS Prize Bundle
S U RV EY «  $200 Visa Gift card and freeregistration to Leadership Conference

Raffle will be drawn at Closing Celebration, Tue 2/28

GEAPS

EXCHANGE



	Slide 1
	Slide 2
	Slide 3
	Slide 4: Moving to Predictive Maintenance  to Improve Productivity
	Slide 5: Moving to Predictive Maintenance Improves Productivity
	Slide 6
	Slide 7: Moving to Predictive Maintenance Improves Productivity
	Slide 8: Agenda
	Slide 9: Industry Challenges
	Slide 10:  F&B industry focus  and KPIs
	Slide 11:  Key challenges Impacts of food recalls
	Slide 12: History of Maintenance Strategies 
	Slide 13: Maintenance Strategies
	Slide 14: Transition to Predictive Maintenance
	Slide 15: Adoption of digital technologies
	Slide 16: IIoT solutions and platform
	Slide 17: Internet of Things
	Slide 18: Benefits of Predictive Maintenance
	Slide 19: IIoT Digital Powertrain
	Slide 20: Condition monitoring for powertrain
	Slide 21: One portal to monitor the complete powertrain
	Slide 22: Condition monitoring
	Slide 23: Daily impact evaluation
	Slide 24: Condition-based maintenance
	Slide 25: Predictive maintenance
	Slide 26: System evaluation
	Slide 27: Enterprise-wide Monitoring
	Slide 28: Evaluate energy usage
	Slide 29: Web portal and app
	Slide 30: Conclusion
	Slide 31: System evaluation
	Slide 32
	Slide 33: Case Studies
	Slide 34: Olam International, Asia
	Slide 35: Pågen AB, Malmö, Sweden
	Slide 36: CBT and MGP, USA
	Slide 37
	Slide 38
	Slide 39

